Strongyloides stercoralis is a neglected helminth infection potentially leading to a systemic
Introduction
and fishing activities in the Mekong. Additionally, in Donlong a considerable number of 91 farmers cultivate tobacco.
92
The study islands were selected as they represent typical islands of the Khong districts. In the 93 study villages the Provincial Health Office reported very low per cent of households with 94 latrines. Twenty to thirty households were chosen from the households list of the head of the 95 village by using simple random sampling procedure. All household members aged 2 years or 96 older were invited to participate in the study. 
Field procedures and laboratory examinations

98
A household and an individual questionnaire were administered. With the household 99 questionnaire addressed to the head of household. The following information was collected: 100 having and using latrine at home, wearing shoes (slippers), and socioeconomic conditions by 101 using household asset including electric devices, engines, agricultural land and livestock 102 owner, etc.. With individual questionnaire information on demographic data, hygiene 103 behaviour, history of illness including urticaria (skin itching); and consumption of 104 antihelminthic drugs during the past two weeks was obtained.
105
Two stool samples were collected per study participants within a five day period. Each 106 sample was examined by using Kato-Katz thick smears technique (Katz et al., 1972) and 107 Baermann technique (Garcia and Burckner, 2001 ). Pre-labeled plastic 30ml stool containers 108 (ID numbers, name, age and date of stool collection) were handed out to each participant.
109
They were asked to provide a full container of stool. Each morning, filled containers were 110 collected and replaced with empty ones for stool collection on the following day. The stool 111 samples were stored at ambient temperature and transferred to the laboratory of the Khong
112
District Hospital within 2-3 hours post-collection where they were further processed.
113
each stool sample for performing Baermann test (Garcia and Burckner, 2001) . The stool 116 sample was placed on a gauze-lined mesh in a glass funnel equipped with a rubber tube and a 117 clamp, and covered with de-chlorinated tap-water. After 2 hours, the water (approx. 50 ml) 118 was centrifuged and the sediment examined under a microscope for S. stercoralis larvae (L1-119 stage). A single Kato-Katz thick smear (Katz et al., 1972) was prepared for each stool sample 120 and examined within 1 hour of preparation. Helminth eggs were counted and recorded
121
separately to obtain species-specific infection intensity estimates. 
Data management and analysis
123
Questionnaire and stool data were double entered in EpiData version 3.1 (EpiData 
Strongyloides stercoralis infection and co-infections
155
The overall S. stercoralis infection prevalence was 41.0% ( Table 2 ).
167
The infection intensity of the diagnosed intestinal parasitic infections is given in Table 3 . 
Risk factors associated with Strongyloides stercoralis infection
172
The results of the risk analyses for a S. stercoralis infection are presented in Table 4 . The 173 most important risk factor was gender. Male compared to female study participants had a 174 significantly higher risk for a S. stercoralis infection by taking into account the age of the 175 study participants (adjusted OR 1.79, 95% CI 1.45-2.67).
176
S. stercoralis infection was diagnosed in participants of all ages. Children of the age group ≤ 177 5 years had the lowest infection prevalence (33.3%). However, in none of the older age 178 groups the infection risk increased significantly. Interestingly, the age infection prevalence 179 was distinctly different between male and female study participants (Fig. 2) . In male 180 participants the infection prevalence reached a peak 60% in the age between 20 and 30 years, 181 and remained at around 50% in the older age groups. In female participants the infection 182 reached a plateau of 38% in individuals of 10 years and remained up to 40 years, and dropped 183 thereafter.
184
In our analyses none of the socio-economic risk factors such as socio-economic status, 185 occupation and level of education was associated with S. stercoralis infection. Furthermore, 186 also hygiene behaviours wearing shoes (slippers), having and using a latrine and having been 187 treated with antihelminthic drugs in the past six months were significantly associated with S. 188 stercoralis infection.
189
In the interview participants were asked to report symptoms of the last two weeks. Urticaria plate must be taken into account when planning a field investigation. In our study, these 232 factors did not allow that this method could be added in the diagnostic study procedures.
233
We identified gender as the most important risk factor in our study area. Boys and men had and hence lead to higher infection rates.
239
A striking finding of our study was the high infection rate in young children. One third that these children have little daily activities outside the household, the transmission of S. In our study we did not find any association between a S. stercoralis infection and risk factors 254 related to the socio-economic status, access to sanitation facilities and hygiene behaviour of 255 the population. These results were most surprising as earlier studies identified clear 256 association of the parasite with low economic status and absence of sanitation facilities. E.g.
257
Cambodian school children had an almost five fold risk increase for a S. stercoralis infection 258 when no latrine was present at home (Khieu et al., 2013a) . In addition, attributable risk 259 analysis showed that 70% of the S. stercoralis infected could be averted if adequate sanitation 260 would be present (Khieu et al., 2013a) .
261
Most recent developments in our study area might have led to the absence of these 262 associations. In fact, we selected the villages because the Provincial Health Office reported 263 low numbers of households with latrine on villages on island in the Khong district. However, 264 during our investigations we found that more than 40% of the households had a latrine. infected with multiple helminth species is unknown and will require further indepth studies.
285
In conclusion, S. stercoralis infection is highly endemic in the islands of the Khong district, 
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